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Findings are reported from Phase II of a three-phase pooled-fund
project in Wisconsin, Iowa, and Minnesota to determine perceptions of drivers
regarding pavement of rural two-lane highways. Among the survey topics
were drivers’ trust in the state department of transportation (DOT), pavement
improvement trade-offs, and pavement evaluation. Results of the Wisconsin
portion of the survey data are the focus of this study. The survey
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questionnaire was based in part on Phase I focus groups conducted to gauge
beliefs about pavements as well as the language describing ruts, tining, and
other pavement characteristics. Phase II entailed a statewide telephone
survey of at least 400 randomly selected drivers in each of the three states.
Although the focus here is on Wisconsin results, survey responses across the
three states were very consistent. Included in the findings discussed are
perceptions of pavement and the state DOT and pavement improvement
options relating to construction, travel time, and delays. Results disclose key
public perceptions of priorities with regard to spending limited funds. Also
discussed are statistically significant relationships providing additional insights
into public perceptions and pavement improvement on rural two-lane
highways.

On the surface it would seem that transportation planning would
draw on the input of actual customers, that is, highway drivers. But as
Khisty and Leleur1 observed, this area is “weak in public participation,”
resulting in “increased criticism of current-day planning practice.” To
fill the gap, Haas and Hudson2, who focused on pavement
management, called for “a major research effort to truly and
comprehensively define client acceptance and preferences.” In answer
to their question “Can client satisfaction be measured and evaluated?”
portions of a three-phase, pooled-fund project in Wisconsin, Iowa, and
Minnesota to determine pavement perceptions and satisfaction levels
of the driving public on rural two-lane highways are highlighted. In a
wish to improve public perception of departmental decisions in
pavement management, the departments of transportation (DOTs) of
Wisconsin, Iowa, and Minnesota formed a research alliance to survey
the driving public “to ascertain what areas they deem crucial”3. The
rationale was that the pavement management process would
significantly benefit from user input.
In Phase I, six driver focus groups were held in each state to
determine the beliefs and issues about pavements that could be used
to draft statewide questionnaires. Focus groups were held during the
last half of 1996 in all three states. From the focus groups a language
used by the public to describe and differentiate ruts, grooves, and
other pavement characteristics was developed so that the Phase II
telephone surveys could help explain terms when needed.
Phase II began in late 1996 and involved a lengthy process to
develop a questionnaire that satisfied all three states. Phase II
consisted of a statewide telephone survey of at least 400 randomly
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selected drivers 18 years or older in each of the three states. Actual
pretests of the statewide surveys occurred in early fall 1997, with
approximately 30 to 40 surveys in each state. The three statewide
surveys were administered in fall 1997 and completed in midDecember 1997 in Wisconsin.

Methodology
The driver sample was a random-digit-dial (RDD) sample of
state housing units. The respondent was randomly selected from
drivers living in each housing unit in the sample. Households with one
or more members employed by the state DOT or county highway
department were not eligible for this survey. Eligible respondents were
screened to locate persons who travel at least once a week on twolane rural highways in key regions of the state. During the interview,
the respondent was asked to focus on a 1.6- to 4.8-km (1- to 3-mi)
section of rural two-lane highway that he or she regularly drives. In
the event that the respondent could not do this, he or she was judged
to be ineligible for the survey.
The process used to gather information can be compared to a
funnel (Figure 1). At the beginning, or the wide end of the funnel,
focus groups provide information about what people are thinking so
that a questionnaire can be drafted. In Phase II, the questionnaire is
still gathering broad information and hopefully detects any regional or
pavement-type differences. The sample size, however, is too broad for
detailed conclusions on thresholds of pavement indexes to be drawn
that the states could then rely on in making major pavement
improvements. In Phase III, conducted in fall 1999, sample surveys
were targeted at portions of highway that motorists could drive and
then report their perceptions of the pavements, the conditions of
which are known to the researchers. These surveys covered
approximately 800 drivers riding over 100 different highway segments
in each state. Analysis will be available in 2001. Finally, at the narrow
end of the funnel, a short form of the questionnaire can be developed.
This short form questionnaire would include only those measures of
satisfaction that most closely correlate with physical pavement data. It
could be used as an ongoing tool by the state DOTs to monitor
perceptions of the driving public through a short roadside survey. Only
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Wisconsin results are presented in this paper, although similar results
were found in the other two states.

Sample Characteristics
The telephone survey designed by the research team from
Marquette University and conducted by the Wisconsin Survey Research
Laboratory (WSRL) yielded a total of 402 respondents who had driven
rural two-lane state highways in Wisconsin. A computer-assisted
telephone interviewing (CATI) system was utilized to select the
random samples and conduct the interviews. The maximum margin of
error (95 percent confidence level) for percentages based on the entire
Wisconsin sample is ±4.9 percent. Extreme percentages (e.g., closer
to zero or 100 percent) have smaller error margins at the 95 percent
level of confidence (e.g., the error margin for a sample result of 10
percent or 90 percent is ±2.9 percent; the error margin for a sample
result of 5 percent or 95 percent is ±2.1 percent).
A brief review of key demographics and driving or vehicle
characteristics will provide a perspective on these drivers. Respondent
sex was split into 55 percent men and 45 percent women. Age was
divided into three categories: 18 to 35 (29.1 percent), 36 to 49 (33.8
percent), and 50 and over (36.1 percent). About one-fourth (25.9
percent) had graduated from college. Almost one-third (33.1 percent)
had total household incomes over $50,000, with 53 percent of the
remaining respondents split between those with incomes under
$30,000 and those with incomes from $30,000 to $49,000.
In terms of the other characteristics, more than half of the
respondents drove cars (58.2 percent), with the next two largest
segments driving pickup trucks (20.1 percent) and minivans or vans
(12.4 percent). Of the car drivers, 51 percent drove midsize cars, 29
percent full-size cars, and 30 percent compacts. Quality of the
vehicle’s ride was rated predominately “good or very good” (73
percent), with only 4.2 percent “poor or very poor.” Of the 402
drivers, 11 percent held commercial driver’s licenses and 13 percent
had motorcycle licenses. More than half of the respondents (55.2
percent) drove four or more days per week. One-half drove less than
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24,140 km (15,000 mi) per year, and 18.7 percent drove more than
40,233 km (25,000 mi) annually.

Survey Results
Drivers’ Perceptions of State DOT
Since drivers’ satisfaction with pavement and related
improvements could be influenced by overall perceptions of the
Wisconsin Department of Transportation (WisDOT), this relationship
was a key topic of investigation. The Likert-scale items and response
distribution are provided in Table 1. Over three-fourths (83.1 percent)
of the respondents strongly agreed or agreed that WisDOT is capable
of doing a good job. With regard to trust in WisDOT’s judgment, a
majority (61 percent ) responded affirmatively. As to whether WisDOT
officials care about the safety and convenience of drivers on the
stretch of highway, 74.9 percent responded on the agree side. Finally,
even though less than half (43 percent) agreed that WisDOT considers
their input, it should be noted that respondents may not have lived
near the specific stretch of highway selected. It is important to add
that 32 percent of the drivers were neutral on this item, leaving only
20 percent who disagreed. Drivers’ perceptions of WisDOT, in
summary, were primarily positive.

Pavement Evaluation Responses
Respondents were asked how much they agreed or disagreed
with three statements about the quality of a selected section of rural
two-lane state highway on which they drove regularly. Pavement
evaluation encompassed overall satisfaction, perceived need for
improvement, and comparison of their section with other sections of
state highway they had driven recently in Wisconsin. Respondents
were predominately satisfied (79.1 percent strongly agreed or agreed)
with the highway section in Wisconsin that they normally drove. This
relatively high level of satisfaction should be recognized as a primary
feedback measure and as a frame of reference for the discussion of
subsequent responses. Almost one-third (32.6 percent) of the drivers
surveyed believed that the pavement on their designated highway
section should be improved. Although this finding may seem
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inconsistent with the general satisfaction registered in the preceding
item, it should be regarded in the normative sense of improvements
that would be desired if funds potentially were available. Finally, the
comparison of highway sections yielded a mixed response pattern.
Although 18.2 percent did not perceive the pavement on their highway
section to be better than that on most other sections, over half (55
percent) did see it as better. One-fourth were neutral. Overall, the
pavement evaluations were regarded as being within acceptable
boundaries.

Responses on Trade-offs in Pavement Improvement
Included in the statewide survey was a series of questions
related to trade-offs in pavement improvement on rural two-lane
highways. These questions are a high priority to WisDOT for planning
purposes. An initial set of three questions, shown in Table 2, provided
a perspective on perceptions of pavement improvement potential in
Wisconsin. As to whether it is possible to build longer-lasting
pavements in Wisconsin, 329 of the 402 respondents (81.8 percent)
answered affirmatively. Moreover, most of the respondents (94.5
percent) believed that pavements should be built to last longer. Of the
316 drivers responding affirmatively to the two preceding questions,
301 (95.3 percent ±2.4 percent) answered yes. WisDOT staff found
this customer feedback to be instructive from a policy standpoint.
Following up on the cost-commitment question, the first tradeoff item asked those drivers who had answered the question whether
the cost of building longer-lasting pavements should be paid for by
raising more funds or by delaying some repairs on other pavements
and tolerating a poorer ride on those pavements until funds are
available; three-fourths (74.4 percent) of the respondents chose the
first option. All respondents were then queried as to the priority of
repairs, namely, to provide an equally smooth ride on all highways or
to provide a better ride on heavily traveled highways while accepting a
bumpier ride on others. Responses were split, with 54 percent
choosing a better ride and 44 percent wanting an equally smooth ride.
A set of three questions next presented specific repair tradeoffs. First, did drivers prefer to resurface pavements every 10 to 12
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years and encounter frequent short construction delays or to resurface
every 18 to 20 years, realizing that pavements may be in poorer
condition toward the end of that period? A majority (79.9 percent)
chose 10 to 12 years, with 16.9 percent electing 18 to 20 years. It
should be noted that different consequences were offered for the two
responses, so these results are not conclusive.
In the second question, given repairs on a 48-km (30-mi)
stretch of highway regularly driven, would respondents then choose to
(a) repair 16 km (10 mi) for each of the next three years, with shorter
delays or (b) repair all 48 km in one year, tolerating one longer period
of delays? Almost two-thirds (63.2 percent) selected the 48-km–oneyear option. Finally, as to project design, would respondents prefer a
30-min detour that lasted for 2 months or construction in which
drivers experienced a 10-min delay and no detour but that lasted up to
6 months? The 10-min delay option was selected by 60.2 percent of
the drivers. In summary, respondents opted for more frequent
pavement repairs with essentially shorter delays.

Construction Delays with Pavement Improvements
Drivers next were asked a series of four open-ended questions
on the acceptability of travel time and speed limits within the
construction zone. Response ranges are shown in Table 3. It should be
recalled that these highways have 90-km/h (55-mph) speed limits.
Almost two-thirds of the respondents considered 20 to 25 min
as a reasonable time to travel the 16 km (10 mi) under construction.
More than 25 min was perceived as unacceptable by most of the
drivers. Approximately half of the respondents indicated that a
reasonable speed limit through the 16-km work zone would be 50 to
64 km/h (31 to 40 mph). Almost one-third opted for a higher speed
limit above 66 km/h (41 mph). Interpretation of the unacceptable
speed limit was facilitated by calculating the difference between
responses for reasonable versus unacceptable speed limits. This
calculation revealed that 44.2 percent of respondents were somewhat
less tolerant of delays, opting for a speed limit drop of ≤16 km/h (10
mph). The remainder of the drivers were split between speed drops of
18 to 27 km/h (11 to 17 mph) and 32+ km/h (20+ mph).
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Overall, customer feedback on pavement improvement priorities
was high on WisDOT’s list of desired results. As a capstone question to
the trade-off section, respondents were asked to choose only one
option as to how they would spend a limited amount of funds on
pavement repairs for a stretch of highway from a list of five options.
Options and responses from highest to lowest frequencies were as
follows:
Option

Response (%)

Build longer-lasting pavement
Fix bumpy highway
Resurface patched pavement
Reduce construction delay
Correct noisy pavement

56.1
26.7
10.8
5.6
0.8

In summary, answers to the trade-off questions revealed
several key findings. Respondents indicated that pavements in
Wisconsin should be built to last longer and that respondents would be
willing to bear the higher costs involved. With regard to construction
tradeoffs, drivers preferred more frequent pavement repairs and fewer
delays overall. Findings were consistent and reflected a dominant
desire for longer-lasting pavement.

Relationship Between Perceptions and
Satisfaction With Pavement
As previously noted, it is logical to expect that satisfaction with
pavement might be related to perceptions of the organization
responsible for pavement maintenance. Smith and McWaters4 noted
that the public’s evaluation of pavement quality could be influenced by
their perception of attention to pavement smoothness. The current
investigation called for tests to determine whether satisfaction with
pavement was significantly related to respondents’ perceptions of
WisDOT. Relationships were derived from cross-tabulations using a
chi-square test of significance with a 95 percent confidence level. To
measure the strength of relationships, the Spearman correlation
coefficient (SCC) was calculated. This process yielded statistically
significant relationships between the perception and satisfaction
questions. Table 4 summarizes the key relationships.
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Table 4 reveals statistically significant relationships between the
responses to the perception questions and those to the satisfaction
questions. SCC ranges would be characterized as medium-level
correlation. It is in the direction of the relationships, however, that the
analysis is largely confirmatory. Respondents agreeing with the four
statements reflecting perceptions of WisDOT were much more likely to
be satisfied with their section of pavement. At the same time, they
would be much less inclined to see a need for pavement
improvements. Less clearly interpreted, however, is the relationship
between comparative evaluation of respondents’ section of pavement
and their perceptions of the state DOT. There was no significant
correlation, for example, between perceived capability of WisDOT and
respondents’ pavement evaluations. Responses to the other three
perception questions, on the other hand, were significantly related to
pavement evaluation, all positive in direction. This finding suggests
that drivers who had positive perceptions of WisDOT were more likely
to agree that pavement on their stretch of highway is better than that
on most others they had driven recently in Wisconsin. Overall, the
nature of the relationships between responses to the perception
questions and those to the pavement evaluation and satisfaction
questions was consistent with logical expectations.
Beyond pavement satisfaction, respondents’ perception of the
state DOT ostensibly could be related to other survey variables. Chief
among these are three questions tapping driving experience and
associated perceptions. Respondents were asked whether rural twolane highways in Wisconsin (a) have smooth riding surfaces, (b) are
generally in good condition, and (c) have pavements that are safe to
drive on. Chi-square analysis and SCC yielded several statistically
significant relationships. Perceived capability of WisDOT was positively
associated with agreement that highways have smooth surfaces and
are in good condition. Agreement that WisDOT officials care about
drivers’ needs was positively related to perceived safe driving on
Wisconsin highway pavements. Finally, agreement that WisDOT
considers drivers’ input was correlated with the perception that
Wisconsin pavements on rural two-lane highways are in good
condition.
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Although the trade-off questions did not fare as well on
significant relationships as did perceptions of WisDOT, there were
several correlations worth noting. These were significant at a 95
percent confidence interval or better. With regard to vehicle
characteristics, respondents were asked to rate the quality of the ride
of their vehicle. As to how to pay for pavement improvement, selection
of “raise more funds” increased as drivers’ ratings of their vehicles’
ride quality rose. Respondents’ demographics also reflected some
significant relationships. For the trade-off between equal ride on all
highways versus better ride on heavily traveled highways, male drivers
chose “better ride” more frequently than did female drivers. For repair
tradeoffs, female respondents selected the 10-min delay over 6
months (versus the 30-min detour for 2 months) more frequently than
did male respondents. As the education level of the drivers increased,
so did their intolerance of construction delays. All of these additional
significant relationships contributed to the process of interpreting the
response data.

Conclusions: Pavement Management Planning
Implications
A combined research effort of this magnitude would be expected
to make notable contributions to the process of pavement
management planning. WisDOT, in particular, intends to incorporate
the project findings into its Pavement Management Decision Support
System as it applies to rural two-lane highways3. Still to be completed
is Phase III of the project. It entails stratified sampling in all three
states with a goal of 100 to 150 responses per region, pavement type,
or highway classification. Respondents will drive designated highway
sections and report their perceptions of pavements using known
indexes. Phase III data subsequently will be factored into DOT decision
making. At this point, however, it is clear, on the basis of feedback
from DOT officials and from data analysis in Phase II to date, that the
project has implications for the process of pavement management
planning.
First and foremost, surveying the driving public delivers valued
dividends in terms of customer feedback. This project specifically
demonstrates that drivers sampled believe that DOTs in the three
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states can and should build longer-lasting pavements. With regard to
cost considerations, moreover, drivers responded that they would be
willing to pay for them. Desired customer feedback also revealed that
a majority of the respondents indicated that the state DOT is capable
of doing a good job of fixing and replacing pavement, that they trusted
the judgment of the DOT when it comes to pavement improvement,
and that DOT officials care about the convenience and safety of
drivers. In contrast, the majority did not perceive that the state DOT
considers drivers’ input when they make decisions about pavement
improvements. This project, therefore, is a step in the right direction.
More systematic efforts to obtain feedback from the driving
public are in order. The Intermodal Surface Transportation Efficiency
Act of 1991 (ISTEA) points to public involvement and input as
essential elements in transportation planning1. The current project has
clearly demonstrated the value of focus groups, one of the more costefficient techniques of consumer research. Validation of or changes in
DOT policies and priorities, however, call for larger-scale statewide
surveys of the driving public. Public involvement necessarily entails
inclusion of truck and motorcycle operators. DOT oversight on the
current project also has reinforced the need for targeted sampling in
research on pavement evaluation and improvement. Although Phase
III results are under way, it should be recognized that assigning study
participants to highway segments with comprehensive physical data
would yield better validation. Overall, more systematic research on
pavement perceptions will contribute to continuous improvement in
methodology.
In the desire to ascertain specific pavement improvements that
the driving public deems crucial, the state DOTs in the current project
realized the need to include trade-off questions in the statewide
surveys. This information can provide important priorities as to
spending limited funds for pavement improvement on rural two-lane
highways. Building longer-lasting pavements, the top priority of the
respondents, has emerged as a consistent theme of the project to
date. Respondents also opted for less frequent pavement repairs and
fewer delays, overall. They also provided the state DOTs with
guidelines on reasonable travel time and speed limits in work zones.
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Phase II survey data confirmed that drivers’ perceptions of the
state DOT significantly influence their satisfaction with pavement
quality. Since the public’s perceptions may change over time, it is
recommended that DOT officials periodically monitor those perceptions
as input to policy and plan formulation. By systematically tracking
public perceptions together with other pavement-related assessments,
state DOTs will acquire desired insights to guide pavement
management and planning.
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